. Placenta; the cotyledonary villi are extensively necrotic, with clumps of cellular debris (large arrow) and thrombosis (small arrow). HE, bar ϭ 50 m. Many microbial agents have been incriminated as causes of abortion in cattle. Implication of one of these agents in a given case is often problematic. This report deals with abortion in a university-maintained teaching dairy herd that averages about 100 lactating cows. The herd is split into 3 production groups on concrete lots and is fed a total mixed ration according to production level. During previous Dairy Herd Improvement (DHIA) sampling periods, the herd had an average production per cow of 8,325 kg of milk. Average somatic cell count and body condition score are 180,000 and 3.1 (scale of 1 to 5), respectively. Average cull rate is about 42% per year due to infertility and disease processes. 6, 7 Few cows are kept past the second lactation.
The herd is certified brucellosis-free and has higher than expected abortion rates, reproductive problems, and feet and leg problems. Most of the cows are seropositive for bovine immunodeficiency virus (BIV) (56-67%) and bovine leukemia virus (BLV) (86-90%). Replacement heifers are vaccinated at 2-4, 8, and 12-14 months of age for IBR, parainfluenza-3, bovine respiratory syncitial virus (BRSV), bovine viral diarrhea (BVD), leptospirosis (5 servovars), Campylobacter, and Clostridium (7 varieties); at 2-4 and 12-14 months for anthrax; and at 4-6 months for brucellosis. With the exception of anthrax and brucellosis, lactating and dry cattle are revaccinated every 12-18 months.
The ambulatory clinician from the LSU Veterinary Teaching Hospital and Clinics was called to examine a 5-year-old Holstein cow with a vaginal discharge. This cow had been last vaccinated 8 months previously, was seropositive for BIV and BLV, and was due to deliver its third calf in about 3 months. Additionally, the cow had been treated 3 months previously for a non-weight-bearing lameness in the left rear leg that had not responded to treatment. Upon examination, a live fetus was observed in the process of being aborted. Following washing of the vulvar area and perineum, the placenta and live fetus were manually extracted, and the fetus was humanely killed with a combination of pentobarbital and diphenylhydantoin. The entire fetus, a portion of the placenta that had not touched the ground, and serum from the dam were immediately submitted to the Louisiana Veterinary Medical Diagnostic Laboratory for culture and abortion screen serology.
Serum from the dam was negative for brucellosis, BVD, blue tongue virus (BTV), IBR, leptospirosis (5 serovars), and Chlamydia at the time of abortion and 4 weeks later. The necropsy of the fetus and placenta revealed areas of necrosis adjacent to areas of relatively normal placenta mainly involving the cotyledons. Microscopically, there was necrotizing vasculitis in the placenta (Fig. 1) , with necrotic foci in the spleen, hemorrhagic foci in the lungs, and granulomatous hepatitis. (Lemarchand TX, et al: Abstract; Southwestern Veterinary Pathology Conference, Tifton, GA, 1997) The cotyledonary villi and intercotyledonary areas of the placenta were focally necrotic ( Fig. 2) and covered by a fibrinous exudate infiltrated by degenerate leukocytes, mainly neutrophils. Capillaries in the cotyledonary villi were filled with hyaline microthrombi (Fig. 3) . Small cotyledonary arterioles and main arterioles of the placental chorion were surrounded by thick sheaths of degenerated leukocytes, mainly neutrophils. Thrombosis of these vessels was occasionally present.
Organisms were visible in the placental trophoblasts ( Fig.  3) . Tissues of the kidney, thymus, mesenteric lymph node, heart, and intestine were within normal limits. Cryostat sections of lung tissue were negative for IBR and BVD by direct immunofluorescence staining. Impression smears of lung and placental tissue were positive for Chlamydia by Gimenez staining for elementary bodies and by direct immunofluorescence staining for the group-specific antigen of Chlamydia psittaci. Blood from the dam and the placenta, but not from fetal lung, was positive for BIV by polymerase chain reaction. 9 Placental tissue was inoculated into Vero cells and developing chicken embryos and cultured as described. 2, 8 Numerous characteristic cytoplasmic inclusions of Chlamydia psittaci were observed on the third day of primary culture when coverslip Vero cell cultures were stained by direct immunofluorescence ( Fig. 4 ). Abundant elementary bodies were observed in exfoliative cytological preparations from yolk sacs of chicken embryos that died at least 7 days after inoculation. Other bacteria were not isolated from the fetal liver, lung, or stomach contents. Proteus sp. was isolated from placental tissue and the umbilicus. Tissues from the cow were not submitted for bacteriologic or chlamydial culturing.
Approximately 1 year before this case, 2 similar cases occurred at this dairy. Seven-month-old fetuses were manually extracted from 2 aborting cows 5 days apart. The first cow was seropositive for BLV and Chlamydia (IFA titer Ͼ320) and was seronegative for BIV, brucellosis, BVD, IBR, BTV, and leptospirosis (5 serovars). Subsequent serum samples from this cow revealed no change. The second cow was seropositive for BIV and BLV and was seronegative for all other agents. However, it was noted that the serum was hemolyzed. A subsequent serum sample gave the same results except for a positive titer for Chlamydia (Ͼ320). However, cultures of placental tissue were negative for Chlamydia psittaci in both cases. Because the attending clinician had long suspected chlamydiosis based on previous serologic titers of cows that had aborted, he also submitted a sick pigeon found at the dairy. Chlamydia psittaci serovar E was isolated from tissues of this pigeon.
Subsequently, the chlamydial isolate from the current case was shown by microimmunofluorescence 1 and gene sequence analysis (A. A. Andersen, personal communication) to belong to avian serovar B, which contains a majority of the isolates from pigeons. 5 Previous chlamydial isolates from cases of bovine abortion have been identified as mammalian serovar 1. 5 For this reason, birds have been considered unlikely to play an important role in the transmission of chlamydial infections in ruminants. 4 Chlamydial abortions have been diagnosed in cattle in California, Colorado, Idaho, Montana, Texas, Utah, and Wyoming. 5 The placental and fetal lesions observed in the present case were consistent with lesions described in other cases of bovine abortion attributed to chlamydia. 3 In particular, the lesions were almost identical to those described in sheep fetuses infected with Chlamydia psittaci. 3 The presence of chlamydia was directly demonstrated in placenta and fetal lung with cytological and immunofluorescent methods. However, the contribution of BIV and BLV to producing abortion in this case may be significant. 6, 7 
